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RACK T JfiHT ASSEMBLY AND 
LIQUID CRYSTAL DISPLAY DEVICE HAVIN G THF. f4 AIVTR 

Technical Field 

5 The disclosure relates to a back light assembly and a liquid crystal display 

(LCD) device having the back light assembly, and more particularly to a back light 
assembly having a reduced weight, volxraie and thickness and a liquid crystal display 
device having the back light assembly. 

10 Background Art 

A liquid crystal display device regulates the transmissivity of light by 
controlling the liquid crystal so as to display an image. The thickness of a liquid 
crystal layer ia a liquid crystal display device is a only few lum, so that the liquid 
crystal display device has a light wei^t, a thiQ thickness and a small size in 
15 comparison with a cathode ray tube (CRT) display device. 

The liquid crystal display device includes a liquid crystal display panel 
assembly, a backlight assembly and a chassis. 

The liquid crystal display panel assembly uses the liquid crystal so as to 
display images. Electric fields applied to the liquid crystal by a minute area of the 
20 liquid crystal display panel assembly, regulate the transnodssivity of the li^t, so that 
each of the minute area of liquid crystal display panel assembly have different light 
quantity respectively. Therefore, the liquid crystal display panel assembly displays 
images. 

The backlight assembly supplies light to Ihe liquid crystal display panel 
25 assembly. The back light assembly includes a light guide plate (LGP). The light 
guide plate converts a linear light from a light source to planar light having uniform 
luminance. Therefore, the liquid crystal display device displays high quality 
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images. The back light assembly includes a receiving container. 

The receiving container receives the back light assembly and the liquid 
crystal display panel assembly. 

The chassis fixes the back light assembly and the liquid crystal display panel 
5 assembly. The liquid crystal display panel assembly is fragile. Therefore, the 
chassis protects the liquid crystal display panel assembly. 

The performance of the liquid crystal display device having these elements is 
determined by the thickness, the weight, the luminance of the display and so on. 
Especially, when the liquid crystal display device is portable, the thickness, the 
10 weight and the volume become more important. 

In order to reduce the thickness, weight and volume, many attempts, for 
example replacing the glass of the liquid crystal panel with the glass having low 
density, adapting the back light assembly having no sheet, etc. have been tried. 

The light guide plate contributes much portion of the weight of the liquid 
15 crystal display device. However, replaciag the material of the light guide plate 
may not reduce the weight of the light guide plate. 

Further, the thickness of the light guide plate is not easily reduced, due to 
the arrangement of a lamp. 

The thickness of the light guide plate relates to the diameter of the lamp. 
20 A general liquid crystal display device has at least two lamps arranged 

parallel on a light exiting face of the light guide plate to enhance the luminance. 

Therefore, in order to reduce the thickness of the light guide plate, the 
diameter of the lamp may be reduced. However, there is a limit to reduce the 
diameter of the lamp. 

25 If the diameter is reduced below the limit, the lunodnance becomes lower, so 

that the lamp is useless. 
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Disclosure of the Invention 

The preset invention provides a back light assembly having reduced weigjit, 
volume and thickness. 

The present invention also provides a liquid crystal display (LCD) device 
5 having reduced weight, volume and thickness. 

In one aspect of the invention, a backlight assembly includes a light guide 
plate, a light reflecting member, at least two lamps and a receiving container. The 
light guide plate includes a light incidence face, a Ught reflecting face and a light 
exiting face. The light reflecting face reflects a first light toward the ligjat exiting 
10 face to transform the first light into a second light. The second light exits firom the 
light exiting face. A width of the light incidence face is a first distance. The light 
reflecting member covots the light incidence face so as to form a lamp receiving 
space. The light reflecting member and the light incidence face defines the lamp 
receiving space. 

15 The two lamps are disposed in the lamp receiving space. The two lamps 

are spaced apart from each other by a second distance. A sum of diameters of the 
two lamps and the second distance is longer than the first distance. The receiving 
container receives the light guide plate and the light reflecting member. 

In another aspect of the invention, the liquid crystal display device includes 

20 the back light assembly above described, a liquid crystal display panel assembly, 
and a chassis. The liquid crystal display panel assembly displays an image. The 
liquid crystal display panel assembly faces the light exiting face. The receiving 
container receives the liquid crystal display panel assembly. A first portion of the 
chassis presses an edge of the liquid crystal display panel. A second portion of the 

25 chassis is combined with the receiving container so as to prevCTit the liquid crystal 
display panel from being detached from the receiving container. 

According to the present invention, the thickness of the back light assembly 
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of the liquid crystal display device is reduced, and the luminance of fhe liquid 
crystal display device may be increased. In addition, the weight and volume of the 
liquid crystal display device is reduced. 

5 Brief Description of the Drawings 

The above and other advantages of the present iavention will become readily 
apparent by reference to the following detailed description when considered in 
conjunction with the accompanying drawings wherein: 

FIG. 1 is a partial cross-sectional perspective view showing a back light 
10 assembly according to a first exemplary embodiment; 

FIG. 2 is a cross-sectional view showing a wedge type light-guide plate 
according to a second exemplary embodiment; 

FIG. 3 is a cross-sectional view showing a flat type light-guide plate of FIG. 

1; 

15 FIG. 4 is a cross-sectional view showing a flat type light-guide plate 

according to a third exemplary embodiment; 

FIG. 5 is a cross-sectional view showing a flat type light-guide plate 
according to a fourth exemplary embodiment; 

FIG. 6 is a partial cross-sectional view showing a back ligjit ass^nbly having 
20 a light-guide plate having a round shaped light incidence face according to a fifth 
exemplary embodiment; 

FIG. 7 is a partial cross-sectional view showing a back Ught assembly having 
a light-guide plate having a V-shaped light incidence face according to a sixth 
exemplary embodiment; 
25 FIG, 8 is a partial cross-sectional perspective view showing a back light 

assembly according to a seventh exemplary embodiment; 

FIG. 9 is a partial cross-sectional perspective view showing a back light 
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assembly according to an eighth exemplary embodiment; 

FIG. 10 is a partial cross-sectional perspective view showing a liquid crystal 
display device; 

FIG 1 1 is a schematic view showing a TFT substrate of FIG. 10; and 
5 FIG. 12 is a schematic cross-sectional view showing a color filter substrate 

of FIG. 10. 

Best Mode For Carrying Out the Invention 

FIG. 1 is a partial cross-sectional perspective view showing a back light 
10 assembly according to a first exemplary embodiment 

Referring to FIG. 1, a back light assembly 600 includes a light guide plate, a 
light reflecting member 200, lamps 300 and a receiving container 400. 

The light guide plate may be a wedge t3^e or a flat type light guide plate. 
FIG. 2 is a cross-sectional view showing a wedge type light guide plate 
15 according to a second exemplary embodiment. 

Referring to FIG. 2, the wedge type light guide plate 100 has four side faces, 
a light reflecting face 123 and a Ught exiting face 125. Light enters into the light 
guide plate 100 through one of the four side faces. Hereinafter, the side face 
through which the light enters into the light guide plate 100 is referred to as a light 
20 incidence face 110. 

The wedge type Ught guide plate 100 has one light incident face 110. A 
thickness of a portion of wedge type light guide plate 100 becomes thinner in the 
opposite direction of the lamps 300. 

A width of the light incidence face is a first distance Ii. A light reflecting 
25 member 200 covers the light incident face 110, so that a lamp receiving space for 
receiving the lamps 300 is formed. 

FIG. 3 is a cross-sectional view showing a flat type light guide plate of FIG. 



5 



wo 2004/006002 PCT/KR2003/001303 



1. 

Referring to FIG. 3, a flat type light guide plate 130 has four side faces, a 
light reflecting face 150 and a light exiting face 160. Light enters into the light 
guide plate 130 through two parallel side faces that are called as light incidence 
5 faces 136. 

The thickness of the light guide plate 130 is xmiform, so that the distance 
between the light reflecting face 150. The width of the light exiting face 160 is a 
flrst distance Ii. 

One of the wedge type light guide plate of FIG. 2 and the flat type light 
10 guide plate of FIG. 3. naay be used for the light guide plate. 

Referring to FIGS. 1 and 3, a light reflecting member 200 is attached to the 
light reflecting face 150 and the Ught exiting face 160, so that the light reflecting 
member 200 covers the light incidence face 136. 

The light reflecting member 200 includes a first reflecting plate 210, a 
15 second reflecting plate 220 and a third reflecting plate 230. The third reflecting 
plate 230 coimects the first reflecting plate 210 with the second reflecting plate 220. 
The &st reflecting plate 210 is attached to the light exiting face 160, and the second 
reflecting plate 220 is attached to the light reflecting face 150. 

The first reflecting plate 210, the second reflecting plate 220, the third 
20 reflecting plate 230 and Ihe light incidence face 136 forms a lamp receiving space 
240. 

The lamp receiving space 240 receives at least two lamps 300. The at least 
two lamps 300 are disposed in parallel and spaced apart from each other. 

Referring again to FIG. 1, a first diameter of the first lamp 3 10 is referred to 
25 as Di, and a second diameter of the second lamp 320 is referred to as D2. The first 
diameter Di of the first lamp 310 may be substantially equals to the second diameter 
D2 of the second lamp 320. However, the first diameter D] of the first lamp 310 
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may be different from the second diameter D2 of the second lamp 320. A sum of 
the first diameter Di of the first lamp 310 and the second diameter Daof the second 
lamp 320 is less than the first distance Ii. 

The distance between the outer surfaces of the first lamp 310 and the second 
5 lamp 320 is referred to as Iq. 

The sum of the first diameter Di of the first lamp 310, the second diameter 
D2 of the second lamp 320 and the distance Ig is larger than the first distance Ii. 

When tiie sum of the first diameter Di of the first lamp 310, the second 
diameter Da of the second lamp 320 and the distance Iq is larger than the first 
10 distance Ii, the center of the first lamp 310 and the center of the second lamp 320 
does not exist on the same plane which is parallel to the light incidence face 136. 
In this case, the width of the lamp receiving space is a first Avidth Wi. 

FIG. 4 is a cross-sectional view showing a flat type light guide plate 
according to a third exemplary embodiment. 
15 Referring to FIG. 4, the second distance I2 that is a width of the light 

incidence face 136 of FIG. 4 is smaller than the first distance Ii that is a width of the 
light incidence face 136 of FIG. 3. Therefore, the volume and weight of the third 
exemplary embodiment are reduced in comparison with the second exemplary 
embodiment. In this case, the second width W2 of the lamp receiving space of FIG. 
20 4 is increased in comparison with the first width Wi of the lamp receiving space of 
FIG. 3 so as to receive the lamps of FIG. 4 that have the same diameters as those of 
the lamps of FIG. 3. 

FIG. 5 is a cross-sectional view showing a flat type light guide plate 
according to a fourth exemplary embodiment 
25 Referring to FIG. 5, a center of the first lamp 3 10 and a center of the second 

lamp 320 are disposed on the same plane that is parallel to a light exiting face 160. 

A third distance I3 that is a width of a light guide plate 130 of FIG. 5 is 
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reduced in comparison with the second distance I2 that is the width of the light guide 
plate 130 of FIG. 4. The third distance I3 is almost equal to (but larger than) the 
diameters of the first lamps 310 and the second lamp 320 (Di, D2 I3). 

A weight and a volxmie of the light guide plate 130 of FIG. 5 become smaller 
5 than those of the light guide plate of FIG. 4. However, a third width W3 of the 
lamp receiving space 240 becomes larger liian the second width W2 of the lamp 
receiving space 240 of FIG. 4 so as to receive the lamps of FIG. 5 having same 
diameters as those of the lamps of FIG. 4. 

The thinner the light guide plate is, the wider is the width of the lamp 
10 receiving space 240. 

Hereinafter, back light assemblies including the lamp receiving spaces 
having reduced widths are disclosed. 

FIG. 6 is a partial cross-sectional view showing a back light assembly having 
a light guide plate having a round shaped light incidence face according to a fifth 
15 exemplary embodiment. A back light assembly according to a fifth exemplary 
embodiment has a light guide plate. A light incidence face 136 of the light guide 
plate has guide a groove 136b for accepting the second lamp 320 so as to minitnize a 
fourth width W4 of the lamp receiving space. Referring to FIG. 6, the light 
incidence face 136a facing the second lamp 320 has a lamp receiving groove 136b 
20 that has a concave shape (or curved shape). 

The lamp receiving groove 136b may receive the entire second lamp 320 or 
a portion of the second lamp 320, so that ttie fourth width W4 of the lamp receiving 
space of the light reflecting member 200 is reduced in comparison with the width 
W3 of FIG. 5. Therefore, the volume and weight of the back light assembly may be 
25 reduced. 

When the first lamp 310 and the second lamp 320 are disposed parallel with 
the light exiting face 160, a third distance I3 that is a thickness of the light guide 
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plate, and a fourth width W4 of the lamp receiving space may be minimized. 

As a result, when the first lamp 310 and the second lamp 320 are disposed 
parallel with the light exiting face 160, a light guide plate 130 has a reduced 
thickness, a reduced volume and a reduced weight, but that is a width of the lamp 
5 receiving space has increased width. However, the groove 136b may reduce the 
width. Therefore, the groove 136b reduces the weight and volume of the light 
guide plate 130. Further, a lunoinance of the liquid crystal display panel assembly is 
increased, because the groove 136b increases an area of the light incidence face, and 
the groove 136b changes a path of the light toward the light exiting face 160. 
10 FIG. 7 is a partial cross-sectional view showing a back light assembly having 

a light guide plate having a V-shaped light incidence face according to a sixth 
exemplary embodiment 

Referring to FIG. 7, a lamp receiving groove 136d is formed at a light 
incidence face 136c facing a second lamp 320. 
15 A cross-section of the groove 136d has a V-shape, The cross-section is 

taken along a line perpendicular to a longitudinal direction of the lamps. 

The groove 136d may receive the entire second lamp 320 or a portion of the 
second lamp 320, so that the fifth width W5 of the lamp receiving space is reduced. 

Therefore, a total length of the back light assembly is reduced even when the 
20 light guide plate 130 has thickness I3 almost the same as diameter D2of the second 
lamp 320. 

According to the sixth exemplary embodiment of the present invention, the 
groove 136d of the FIG. 7 reduces the width W5 of the lamp receiving space. 
Therefore, the weight, the volume and the thickness of the back light assembly are 
25 reduced. Further, a luminance of the liquid crystal display panel assembly is 
increased, because the groove 136d increases an area of the light incidrace face, and 
the groove 13 6d changes a path of the light toward the light exiting face 160. 
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FIG. 8 is a partial cross-sectional perspective view showing a back light 
assembly according to a seventh exemplary embodiment, and FIG. 9 is a partial 
cross sectional perspective view showing a back light assembly according to an 
eighth exemplary embodiment 
5 Referring to FIG. 8, a light reflecting member 200 includes a chamfer 250 

for enhancing the light utilization efficiency. 

The position of the chamfer 250 is determined according to the position of 
the first lamp 310 and the second lamp 320 disposed in the light reflecting member 
200. 

10 The chamfer 250 is formed at a second edge of a light reflecting body 200, 

The second edge is diagonally opposite to a first edge 170 of a light incidence fece 
136 and a light reflecting face 150. In other world, as shown in FIG. 8, the 
chamfer 250 is formed at the portion where a first reflecting plate 210 is connected 
to a third reflecting plate 230. 
15 The chamfer 250 effectively reflects the light generated from a first lamp 

310 toward the light incidence surface 136. 

On the contrary, in FIG. 9, The chamfer 260 is formed at a fourth edge of a 
light reflecting body 200. The fourth edge is diagonally opposite to a third edge of 
the light incidence face 136 and the light exiting face 160. In other world, the 
20 chamfer 260 is formed at the portion where a second reflecting plate 220 is 
connected to a third reflecting plate 230. 

The chamfer 260 effectively reflects the light generated from the first lamp 
310 toward the light incidence surface 136. 

The chamfers 250 and 260 reflects the light generated by the first lamp 310 
25 effectively toward the light incidence face 136. 

The chamfers 250 or 260 of the light reflecting member 200 enhances the 
light utilization efficiency. 
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A receiving container 400 receives the light reflecting body 200, the first 
lamp 310, the second lamp 320 and the light guide plate 130. 

FIG. 10 is a partial cross-sectional perspective view showing a liquid crystal 
display device. 

5 Referring to FIG. 10, a liquid crystal display device includes a chassis 800, a 

liquid crystal display panel assembly 500, a receiving container 400, lamps 300, a 
light reflecting member 200 and a light gmde plate 130. 

The receiving container 400, lamps 300, light reflecting member 200 and 
light guide plate 130 may be one of the previous embodiments, so that detailed 
10 descriptions of the receiving container 400, lamps 300, light reflecting member 200 
and light guide plate 130 are omitted. 

The liquid crystal display panel assembly 500 includes a liquid crj^tal 
display panel 540, a tape carrier package 550 and a printed circuit board (PCB) 560. 
The liquid crystal display panel 540 iacludes a thin film transistor substrate 
15 (TFT substrate) 5 10, liquid crystal layer 520 and color filter substrate 530. 

FIG 1 1 is a schematic view showing a thin film transistor substrate of FIG. 

10. 

Referring to FIG. 11, a thin film transistor 512 formed on the thin fihn 
transistor substrate 510 of FIG. 10 includes a gate electrode G, drain electrode D and 
20 source electrode S. 

A transparent electrode 511 is formed on a glass substrate of the thin film 
transistor substrate 510. The transparent electrode 511 is electrically connected to 
the drain electrode of tiie thin film transistor 512. The transparent electrode 511 
comprises Indivmi Tin Oxide (ITO) or Indimn Zinc Oxide (IZO). 
25 The gate electrode G is electrically connected to a gate line 513, so that a 

gate driving signal is appUed to the thin film transistor 512 through the gate line 513. 

The gate driving signal tums on the thin film transistor 5 12. 
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The source electrode S is electrically connected to a data line 514, so that an 
image signal is applied to the transparent electrode 511 through the data liue 514. 

FIG. 12 is a schematic cross-sectional view showing a color filter substrate 
of FIG. 10. 

5 Referring to FIG. 12, the color filter substrate 530 includes color filters 531, 

532 and 533, a common electrode 534 and black matrix 535 formed on a glass 
substrate 536. 

The color filters 531, 532 and 533 are formed on a glass substrate 536. The 
color filters 531, 532 and 533 face the transparent electrode 511 of FIG. 11. The 
10 color fiDlters include a red color filter 531, a green color filter 532, and a blue color 
filter 533, 

The red color filter 531 includes a red color pigment or red color dyes for 
filtering the red light from the white light 

The green color filter 532 includes a green color pigment or green color dyes 
15 for filtering the green hght from the white light. 

The blue color filter 533 includes a blue color pigment or blue color dyes for 
filtering the blue light from the white light 

The common electrode 534 is formed on the color filters 531, 532 and 533. 
The common electrode 534 comprises Indium Tin Oxide (TTO) that is conductive 
20 and transparent 

The tape carrier package 550 of FIG. 10 is electrically connected to the gate 
line 513 and the data line 514 of FIG. 11. 

The tape carrier package 550 applies the gate driving signal and the 
data-driving signal outputted from the printed circuit board 560 to the gate line 513 
25 and the data line 514, respectively. 

As shown in FIG. 10, the liquid crystal display panel assembly 500 is fixed 
to the receiving container 400. The reflecting plate 410 is disposed between the 
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bottom face of the receiving container 400 and the light reflecting face 150 of the 
light guide plate 130. The reflecting plate 410 reflects the light that is leaked from 
the light reflecting face 150. 

Optical sheets 435 may be interposed between the thin film transistor 
5 substrate 510 and the light exiting face 160 of the light guide plate 130. 

For example, the optical sheets 435 may include a diffusion sheet 430 and a 
prism sheet 420. The diffusion sheet 430 diffuses the light exiting from the light 
exiting face 160, and the prism sheet 420 concentrates the diffused light so as to 
improve the viewing angle of the liquid crystal display device. 
10 A chassis 600 fixes the liquid crystal display panel assembly 500 to the 

receiving container 400 and protects the liquid crystal display panel assembly 500. 

Industrial Applicability 

According to the present invention, the thickness of ttie back light assembly 
15 of the liquid crystal display device is reduced, and the luminance of the liquid 
crystal display device may be increased. In addition, the weight and volume of the 
hquid crystal display device is reduced. 

Although the exemplary embodiments of the present invention have been 
described, it is understood that the present invention should not be limited to these 
20 exemplary embodiments but various changes and modifications can be made by one 
ordinary skilled in the art within the spirit and scope of the present invention as 
hereinafter claimed. 
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